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Overview

The Polaris Logging System is complete solution for the MWD professional. This manual will assume
that the audience has a basic understanding of the processes that are required in performing the job of
MWD personnel. It will also be assumed that the audience has the computer hardware skills such as
COM ports, null-modem cables and, when providing depth tracking, the knowledge of how a drilling
rig operates for installing sensors.

The system is divided into two main components:

* The data handling processes and report generation applications

Importing and exporting data in standard formats

Generating survey reports and MWD data plots

Handling COM port communications with the Drilling Rig and downhole data decoder
Generating automated Email messages for and managing of contacts involved in the project
Archiving data to WITSML servers

Updating the Polaris Dashboard servers

O O O O O O

*  WEB-based user interface
A standard WEB browser is used to operate the system. Compatible browsers include Microsoft
Edge, Firefox, Google Chrome, Chromium and Opera. Compatibility with Apple’s Safari is
unknown and Internet Explorer is NOT supported

All of the data handling processes run in the background while a graphical WEB based user interface is
used to control these processes and applications.

Operations are divided into 4 main sections at the top bar

Monitoring | Data Management | Configuration | System Utilties | Send Email | DB Clock: 2021-11-29 15:50:27 | User Manual

pemorig  |@punps [@rg  [@uwn | @Derniosang | DepinRedog |  @Tmeloosing | @ Alams | o5 Email Mode Rotzting | Slide List
Dashboard | WellPiots | Rigwits | De¥od» | AuxPot | Deptsim

On the monitoring page the middle bar supplies
diagnostics and control buttons

Multiple tabs are available for each main section
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Installation

The Polaris Logging System can be installed natively on a Ubuntu Linux laptop or it can be installed on
Microsoft Windows using their WSL technology.

Ubuntu Linux 18.04 and above

The Polaris Guidance System’s Logging System software was written specifically to run on the Ubuntu
Linux Operating System. This document will guide you through installing the Polaris Logging System
on a computer that has Ubuntu Linux already installed and operating.

Installing the Polaris software on a computer of it’s own has it’s advantages and the steps are simple:

* Install Ubuntu 18.04 (or greater) Linux on your computer

During installation it is important that the default user login is “polaris” and set the

password to “polaris”

* Login as “polaris” and download the installation program from the Dropbox link sent to you by
a Polaris representative. (Contact Polaris sales for further information)

* Right-click the downloaded .zip file and select “Extract Here”
* Open the extracted folder and double-click on the “install_polaris” icon

* Reboot and login as “pelaris”. Double-click the “Polaris Logging System” icon on the
Desktop to get started

The user manual for the Polaris software can be viewed by clicking the “User Manual” at the top-right
for the user interface.

Windows Subsystem for Linux (WSL) Version

Microsoft’s Windows operating system has the ability to execute Linux applications utilizing their
WSL virtual environment. Since the Polaris Logging System was written for the Linux operating
system this technology allows all of the applications to operate in the background under Windows.

The installation process is quite a bit different and is prone to change periodically as Microsoft updates
it’s operation system. For this reason the installation instructions will be included in the downloaded
package you receive from a Polaris representative.
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Equipment Configuration

The only equipment required are USB to serial port adapters so that the system can communicate with
the Rig monitoring equipment and the surface decoder of the MWD tool. When connecting two
computers together using serial ports a null-modem cable is required.

In some cases Polaris may supply a USB to 4 port serial adapter that is labeled for each connection.
Connect Serial Box to Polaris computer with the supplied USB Cable.

/

**% Warning*** The USB Cable provides power to the
Serial Box. DO NOT plug any power cable into the
power port on the Serial Box, as this may cause an
oversupply of voltage that will damage the Serial Box

Laptop to Serial Box USB
Connection

Your company may provide alternative solutions such as a single USB to serial port adapters for each
input. Refer to your company reference for information pertaining to their equipment.

Rig MWD
WITS Decoder Simulator AUX

P gy e A

USB to 4 serial port adapter USB to single serial port adapter

For more information about configuring and testing serial ports see the Ports Tab section
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A couple of basic diagrams of how the system connects via serial ports:

USB to Serial Port Adapters

-g¢——— Null-modem cables

* <¢— USB to Serial Port Adapter

-—— USB cable

Usually a Desktop
computer with a serial
port on the back

~¢—— USB to 4-Serial Port Adapter

<¢—— Null-modem cables

<¢—— USB to Serial Port Adapter
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Software Configuration

Linux laptop:
* Open the Firefox WEB Browser and enter “localhost” in the address bar.

* Since you are logging in from the Polaris laptop the software will not ask for a user name and
password

*  Windows WSL.:

* Open the Polaris WEB Client application

* After initialization and system checking the application will automatically attach to the running
Polaris Logging System

NOTE: If you are logging in from a remote computer then you

will require a User name and Password to access the system. Polaris Guidance Systems, LLC
* If you are on the same subnet then the user name is “mwd” and =

password is “polaris”

* If you logging in from outside the local subnet then you will have
to use the user name and password configured at location. These
remote users and their passwords are managed in the software configuration section later in this
manual

* Windows WSL version does not allow outside access

Directional Sy

User Login

Monftoring Dala/Reports Configuration System Ulliles | Rig Stalus: Auto Select DB Clock 2017-04-11 155157 | LOGOUTI
DemoWell |- r r - - =
pomong | lewse v (D0 B ey Foraw O ame Hns (p50m i [ © .-
RigData | Reaitime Plots | RigwiTs(1) | Decoderiz) | simuiatorig) | Aux Portia)

Inclination
94.29 £ —
Azimuth

106.67

Dip Angle

57.7

3] 10
o Tiotary Sped 0] 01 RPS2R 10
[ ROP 0

G total

X | % == %
L m:ﬂ =5 < _ !
T Geuy . 58.8141 | £
. | G1a;"1m | I =

11100

"
NIV

s

11150

11200

!

Main screen is used for real-time monitoring
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Starting a new job

There are two ways to start a new job: (1) Start a new job by clearing the current database, or (2)
Loading a completely new database:

* Starting a new job by clearing the current database
o Click on the “System Utilities” link and go to the “Clear Data” tab
o Click on all check boxes to clear that data from the system. Caution: once the data is cleared
is cannot be restored so please ensure you have a backup
o Leave Start Depth and End Depth as default (0-99999). This will cover all logged data

Monitori Data nt uration System Utilities
Demo Rig: Demo Well - Focus Gamma o Email
Database System Info Clear Data Side Track PDF to TIFF

Clear Data From Database

I Logged Data Start depln:| 0 |
) Time data

O End Depln:| 99999 |

—! Survey Data S—

[ well Plan Data Clear to the very last depth |/

[J well and Log Header Information

] Contacts, Notes, Messages

! Email message body default and signature

[ User uploaded files in storage

‘ Clear Data ‘

* Restoring a Database:
o Click on “Database” tab, then click “Browse” under “Restore from Backup”
o Once the file is selected, click “Restore File”

Ready to upload and restore the database backup?
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Well Information Tab

Click on the “Configuration” link at the top to set up all the parameters for the job. Here you will enter
in all the necessary Well/Job/On Site contact information as well as the current Drilling Status

Mosterng | Qewbepors | Conligwnlin Friten Ly | Fisg St At Skt LEGET
Wl Mif
Do gy B ‘u— il— ":r_ I.‘lnw [FHEpEey *- #_
Wil Inf I ErmadLog | oy I WITS lds | oo [-.'..:-'.'. s :I Syei
Compary Mamae: | DEMO Comoany Survey Compary: | Polirn Cusdance Sywtems
VR WA | Wl e ol Numbar, | 10849
Rig et | Deme Big 21 Starl Dabec | 19/17/2006
AP o LPWT End Dt
AFE Sinn Dapirc | ZESD
Flaict Ered Dieph
L0 SRR
Shalo Province “Flile namp profi: | (Tema Fun
oty Pickih Fili riria B sodTin
SOt Ty e & ol S0 pappndid o T By, LAS snd POF ot e rampl Somas @ Paep Dot B0es blard io
Country e e e ey
S Chanaet
Dashboand Driing Slafus Dashboard Contact Information
Rig Sabas:  Aulo Select Diilling/CannectionTripping ~ WD Contact 12
MND Corlast 2
@ Eackup dataiase 10 Prigis Daathoaed when T is sebected Contact Phone:
Coominalon
Sard RS
Trigger a databane baciep now and puth to the Cushboard server

* File name prefix: (optional) If desired, enter the text that is to precede each file’s name

* File name date suffix: (optional) Checking this option will append the current date to each
file’s name

* Dashboard Drilling Status: (optional) The Polaris Dashboard Monitoring Service provides
centralized monitoring of systems in the field. If your company is using the Polaris Dashboard
Service then this area will provide additional information and functionality.

o Rig Status: Select the appropriate status for the current rig operations. (As the status
changes this selection will need to be updated)

© Backup database to Polaris Dashboard when TD is selected: Check this option in order
to have the Dashboard keep a copy of your database permanently for future access. The
permanent backup will occur once you select “TD” in the Rig Status selection

© Dashboard Contact Information: General information that is transmitted to the
Dashboard for reference
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Email/Login Tab

The Email/Login tab is used to manage the contacts list for Emailing reports in bulk. To add contacts
simply provide a name and Email address for each contact that is to receive Email. Un-checking the
checkbox on the left of each contact will disable that contact from receiving Email. Changing the
“Access” permission to either “MWD” or “Guest” will allow this contact to login to the system
remotely. That contact’s user name will be the Email address and the password will be the Access

password you provide (see below)

Monitoring | Data/Reports | Configuration | System Utiities |

Rig Status: Auto Select

LOGOUT!

welin'c | Emaivtogin |

Suveys | witsids |  Decoder

| witsmL config | system info

—Add New Contact

Name

Email/Login

Access

~

Add User

—Access password (MWD/Guest)—

polaris

Save

— Current Gontacts

Chris Gonsuron cgonsuron@polarisguidance.com MWD v Delete
Guest Name guest@guestemail.com Guest v Delete % Mo file selected.
< Import
MWD Name MWD @companyemail.com MWD v | Delete
— Note: A CSV file is a text file with the

— Import Contacts from CSV file—

name and address separated by
commas. (Comma Separated Values)
If your file is in a spreadsheet select
"File/Save As" then choose "CSV".

Optionally, contacts can be imported from a CSV text file. The CSV file should contain two columns:
Name, Email. The two columns can be in any order.

Access Password: The password is used for remote logins (if enabled) from each contact/user.

Access Groups: The three different Access Groups Options are:

*  MWD: Full control over the RDS. Can create logs, assist in editing, or help make any changes
necessary. The on-site field hand will have this level of access as well as anyone running the job
from the command center.

* Guest: Any contact with this access will have limited access. They can view the Rosebud or
print any logs that they may need at any time, but cannot make any changes to any of the
settings. This should be given to the Company Man, Geologist, etc.

* None: If access is left “blank”, then the user will not be able to login to the system.

10
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Surveys Tab
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Well Info Email/Login Surveys

Monitoring | Data Management | Configuration | System Utilities | Send Email | Rig ID: Demo rig

WITS Ids Decoder

| wrsme | Maiilogo

Units of

US. @ Dogleg: 100"

Metric Paper: Letter 8.5" X 11.07

Proposed Azimuth: 135
Survey Depth Offset: |54
North Refrence: | Grid

Declination: [ 4.54
Declination is enly to display on reports.

Import Wellplan surveys from CSV file

Edit Wellplan surveys

Survey Data on Plots—

Inclination
8 zimutn

Evo

(O vertical section
(0 Northi-seuth
(O easv-west

|save changes|

Dogleq Severity

Well name:

Run Number:
Include HIFi Trajectories in reports [

List SuperiorQC St

¥S

| save Settings |

Sensor WITS IDs—
Gx
ot [None v
o [Nore .
o
o
o

Units of Measurement:
Switch between U.S. and
metric units of
measurement. This affects
survey dog-leg (degrees per
100 ft to degrees per 30
meters), MWD log plot
scale selections/labeling and
paper size.

Proposed Azimuth: For
directional calculations. This
must be entered correctly in
order to calculate the correct
closure

* Survey Depth Offset: Offset Distance from the bit to the tool’s directional sensors

* North Reference, Declination, Lat/Long: Only used for Survey Log Header Information
display (not used in calculations)

* Northing/Easting: If entered, the calculations for northing/easting are performed
* KB/DF/GL: Information used for each plot header
* Subsea Depth: Offset used when plotting TVDss

* Survey Data on Plots: Selects which survey data to print in the columns of a plot

* Survey Data sent to Rig Port: Survey data transmitted to the Rig WITS system can either be
taken from the survey database or in real-time from the MWD Decoder

Well Plan Surveys

Well planning surveys can be imported in order to plot along side of the actual surveys. To import well
planning surveys from a CSV text file ensure that the first line of the file contains full tie-in data and
the remainder are simply depth/inclination/azimuth lines

The first line should be in the following order: depth, inc, azm, tvd, vs, ns, ew

The remainder of the lines should contain at least: depth, inc, azm

11
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Superior QC

USER MANUAL

When enabled the SuperiorQC option allows the Polaris system to directly send 6-axis survey data to

the SuperiorQC WEB site.

—Survey Corrections

i‘; 5 Qf — Sensor WITS IDs—;
it e EN2DlE ax| 1001 v In the Configuration section under Survey enter your login
Login: | polaris_api_xfer N
e ay| 1002 v and password then select the appropriate well and run
Password: | NR4vSIZ
' Gz| 1003 v number.
HiFi Test Well 5 v
Bx| 1004 v
i el —— It is very important that you select the correct well and run
Include HiFi trackjectories in reports v B: — number before roceedin '

List SuperiorQC Surveys

Save Settings

Once enabled the Superior QC menu will appear in the Polaris
survey editor
Store survey data as normal

Once all the survey data is collected simply click the “Store
Survey” button as normal. | )

Survey data has been submitted
wWait a second before checking for corrected survey...

oK

The 6-axis sensor values are transmitted to the Superior QC
server for processing. After allowing some time for the Superior
QC server to process the data use the “Synchronize with
SuperiorQC” function in the menu to get and apply survey
corrections to the Polaris database.

12

20693.921

Choose all 6-axis WITS IDs (must have all 6)

-15622.82!

SuperiorQC

Open SuperiorQC DLS

Syncronize with 0.00
SuperiorQC

1.34
Send all surveys to
SuperiorQC 4

-6327.14 6583.10

Survey data corrections:
Database

Depth Inclination Azimuth Inclination

600
700

]
]

SuperiorQC

Azimuth

260 ©.634386977375076 317.302498442815
260 0.514180010086285 157.55962187769

Syncronize will update the Polaris database with SuperiorQC

Exit
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Synchronize Superior QC Results

When enabled the Superior QC servers will be in control of determining the disposition of the survey
data. Polaris has added two columns to facilitate synchronization: “Xclude” and “TYPE”

The Xclude check will prevent a survey from being processed by Polaris or Superior QC

The “TYPE” column serves 3 purposes:

surveys Export Surveys Plot Surveys Configure Sup-
4 Xclude Del Depth{ Inc Azm  TVD TYPE RUN
=] 510400 621 34.52 5084.66 CORRECTED 2 08 ]_. Set to “IMPORTED” by the user to prevent
8 @  5199.00 544 4121  5179.16 CORRECTED 2 0.994
3 © 520300 635 3690 527268 CORRECTED 2 09921 sendjng a survey to the Superior QC server for
e ¥ @ 538800 648 3636 REJECTED 2 08921
40 @ 5483.00 6.05 37.54 5461.55 CORRECTED 2 0.9931 prOCQSSiDg
it @ 567200 595 4612 5649.56 CORRECTED 2 0.9931
@ 576600 567 4402 5743.07 CORRECTED 2 088 .
o e e e e e 2. If set to “STANDARD” the survey will be
@ 595600 564 4893 593220 CORRECTED 2

processed by the Superior QC server.

6050.00 5.50 49.08 6025.76 CORRECTED

3. Upon synchronization the Superior QC server
will update this value to either “CORRECTED” or “REJECTED” depending on the outcome
of processing.

Note that if the Superior QC server rejects a survey it will also set the Xclude checkbox automatically.

Synchronize often

The Superior QC servers are continuously re-evaluating all surveys that it has in storage and will
periodically make further adjustments depending on historical performance. Because of this it is highly
recommended to synchronize as often as possible in order to keep the Polaris surveys up-to-date.
Polaris will automatically perform a synchronization when first opening the survey editor but it is up to
the user to perform synchronizations while the survey editor remains open.

Bit Projections

Bit projections (PTB) are performed by the Superior QC servers and are automatically stored on the
Polaris database when generated by the Superior QC server. If the PTB does not show up wait a few
seconds and try to synchronize again.

If the PTB still fails to appear then consult with the Superior QC RTOC

Superior QC HiFi Navigation
When using HiFi Navigation the extra computer generated trajectory points will be included in the
Polaris survey reports.

13
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Send all surveys to Superior QC

Use this menu function to transmit all valid surveys to the Superior QC server. Surveys that are marked
as “Xclude” or has a survey type of “IMPORTED” will not be transmitted.

Edit SuperiorQC server data directly

Typically the Polaris software will take care of making changes to depth and survey type using it’s own
editor but a grid editor is also available to change the following parameters on the Superior QC server
directly if needed:

* Type (left column): Choose one of “STANDARD”, “REJECTED” or “IMPORTED”

e MD (left column): (measured depth) can also be changed in case of an error on initial entry

% SUpEﬂBI' qc Well: HiFi Test Well 5 Rows per page Include Sensors: —

Run: 3 20 v I -
Include HiFi Trajectory Points:

Actionable Information in Seconds

1|2|3|4|5|6|?\B|»’|]

Run Tracking ID Last Changed Type MD INC AZM Corrected MD{c) | INC(c) AZM(c) TVD Morthing Easting

3 Projection to Bit 12122.00 90.49 257.88 5467.02 -008.31 -6774.06
3 1605030884 2020-11-10 11:54:44 STANDARD 12070.00 90.00 260.00 CORRECTED 12070.00 90.20 257.88 5467.35 -897.42 -6723.22
3 1605030864 2020-11-10 11:54:24 STANDARD 11970.00 90.00 260.00 CORRECTED 11970.00 88.92 257.55 5466.59 -B75.88 -6625.57
3 1605030852 2020-11-10 11:54:12 STANDARD 11870.00 90.00 260.00 CORRECTED 11870.00 89.22 262.49 5464.87 -858.52 -6527.14
3 1605030833 2020-11-10 11:53:53 STANDARD 11770.00 90.00 260.00 CORRECTED 11770.00 90.59 262.31 5464.71 -845.22 -6428.03
3 1605030818 2020-11-10 11:53:38 STANDARD 11670.00 90.00 260.00 CORRECTED 11670.00 89.69 265.73 5465.34 -833.25 -6328.76
3 1605030803 2020-11-10 11:53:23 STANDARD 11570.00 90.00 260.00 CORRECTED 11570.00 90.12 263.86 5465.07 -824.57 -6229.14
3 1605030730 2020-11-10 11:52:10 STANDARD 11470.00 90.00 260.00 CORRECTED 11470.00 91.46 258.58 5466.55 -809.22 -6130.38
3 1604971099 2020-11-09 19:18:19 STANDARD 11270.00 90.00 260.00 CORRECTED 11270.00 88.69 264.62 5466.31 -780.37 -5932.60
3 1604968030 2020-11-09 18:27:10 STANDARD 11170.00 90.00 260.00 CORRECTED 11170.00 89.88 264.31 5465.25 -770.68 -5833.07
3 1604966504 2020-11-09 18:01:44 STANDARD 11070.00 90.00 260.00 CORRECTED 11070.00 89.08 263.97 5464.26 -760.28 -5733.62
3 1604966458 2020-11-09 18:00:58 STANDARD 10970.00 90.00 260.00 CORRECTED 10970.00 91.11 264.50 5464.53 -750.57 -5634.10
3 1604966376 2020-11-09 17:59:36 STANDARD 10870.00 90.00 260.00 CORRECTED 10870.00 89.71 258.83 5465.24 -736.16 -5535.1%
3 1604966321 2020-11-09 17:58:41 STANDARD 10770.00 90.00 260.00 CORRECTED 10770.00 90.10 257.54 5465.00 -715.74 -5437.30
3 1604966272 2020-11-09 17:57:52 STANDARD 10670.00 90.00 260.00 CORRECTED 10670.00 90.96 258.51 5466.02 -694.69 -5339.55
3 1604966150 2020-11-09 17:55:50 STANDARD 10570.00 90.00 260.00 CORRECTED 10570.00 89.34 262.82 5466.25 -678.84 -5240.85
3 1604966011 2020-11-09 17:53:31 STANDARD 10470.00 90.00 260.00 CORRECTED 10470.00 89.86 258.26 5465.48 -662.06 -5142.30
3 1604965293 2020-11-09 17:41:33 STANDARD 10370.00 90.00 260.00 CORRECTED 10370.00 90.75 264.09 5466.14 -646.61 -5043.55
3 1604960350 2020-11-09 16:19:10 STANDARD 10270.00 90.00 260.00 CORRECTED 10270.00 88.82 264.75 5465.72 -637.01 -4944.02
3 1604958644 2020-11-09 15:50:44 STANDARD 10070.00 90.00 260.00 CORRECTED 10070.00 920.50 260.76 5464.85 -610.74 -4745.81

14



F}:J aries USER MANUAL
Ssiems LLC

Guigsnce

WITS ID’s Tab

Data communications between computers are in a format defined by the Wellsite Information Transfer
Specification (aka: WITS) One line of WITS data is specified as a 4 digit ID followed by a value. The
first 2 digits of the ID specify the Record number and the remaining 2 digits are a Item number within
the given Record. Typically records 01xx and 02xx are reserved for rig-specific data. Records 07xx,
08xx and 09xx are typically reserved for down-hole MWD data. For instance WITS ID 0824 specifies
record “08” for “MWD formation evaluation” data and the item “24” for “Gamma Ray 1” value. See
the WITS Specification Website for more information about WITS

By default the most common WITS ID’s should already be set up. If there is a situation where you find
a WITS ID that is needed but not already set up they can be easily added. To add a WITS ID enter it in
the “WITS ID” box and click “Add”. Then click on the WITS ID in the list that was just added in order
to configure

B — cntigmionsierl - General Information
' Colors - Scale Values — |LAS Settings | .
Wm- - P . El'lable Logging: Check
I r this box to enable data
Units: [API | | ———————Depth Tracking— En :
N | e storage for this WITS ID
places: depth Alarm High: .
. st s | T * Name/Units: Enter the
[ Scale Factor pastiening .
6 et trans 5 |5 ; Name and Units for the
Sensor to Bitspacing: [22 | - new WITS ID
st O | * Decimal Places: By
e default this value is 2. If
o nchochn Prven e s you want to dlsplay more

decimal places change this
number to the desired
amount of places needed

NOTE: While RELOG is turned on; any overlapping data will be safely written to WITS ID 5824 as Gamma(relog)

* Scale Factor: If the WITS data needs to be scaled (e.g. Gamma Correction Factor) enter the
value that needs to be applied here

* Bias offset: Normally set to zero “0”, this value will be subtracted before the scale factor is
applied

* Sensor to Bit Spacing: Enter the bit-to-sensor distance for this WITS ID. If it is surface data
then leave at 0

* Send to AUX port: Check this box to enable this data to be transmitted out of the AUX port

* Send to Rig WITS Port: If this WITS data needs to be reported to the Rig WITS System, then
check this box. (NOTE: Only WITS IDs 0700 and above can be transmitted)

* Do Not Repeat: Use this check box to prevent transmitting the same value repetitively to the
Rig WITS System (Only send once when the data is received from the Decoder)
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Monitor colors - scale values

Configuration for the plots that are displayed on the real-time Dashboard monitoring screen
* Plot Scaling: Enter the left to right scale of the track

* Line Color/Wrap Color: Select the Line color and Wrap color you want the curve to be
displayed as. (These color selections do not affect the curve colors of the MWD log plots, just
the screen)

Depth Tracking

* Tracks Hole Depth (default): The system will used the current hole depth (0110) to calculate
this depth for this WITS ID. Data storage is automatic, as hole depth increases data for this ID
is saved to the database.

* Use Custom WITS ID For Depth: As the name implies, the value of another WITS ID can be
used for this ID’s depth. (ex: gas returns 0139 is to be used for total gas 0140 depth)

LAS Settings

* LAS Tag: Abbreviated description of data
* LAS Description: Full description of the data

* LAS Filter: Normally “0” (No Filter), this data can optionally smoothed by applying a filter
factor greater than “0”.

Alarm Settings

User can set minimum and maximum values for any ID. When the value reaches the limit, an alarm
will go off on the monitoring page and an entry will be logged into the messaging list.

Data Source
Data for this WITS ID can be configured to either directly read its value from the serial ports (default)
or it can be the mathematical result of a scripting function.
* Data Source selections:
o Serial Port WITS (default): Data for this WITS ID is read from the serial port

© Constant value: This WITS ID can be used as a constant value for a script of another WITS
ID. The value entered in the “value” field will be the constant used for this WITS ID.
Ensure that this WITS ID is unique and is not received on any serial ports

© All of the remaining selections are scripts which can be used to calculate the value for this
WITS ID based upon the value of other WITS IDs. To find out more about each script click
the “Info” button

* Value: Displays the last value received or calculated for this WITS ID. This is also the value of
any IDs that are defined as “constants”

Scripting Example: Gas Depth Returns used as offset
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Demo Well WITS ID Editor
— General Information — Realtime plot — LAS Settings
Enable Logging: Left:| 0 LAS Tag: | GPM
Right: o LAS Description:
WITS Id: | 0130 Flow In
Name: - LAS Filler: [ 0
Elow In Line Color:
Units: Wrap Color:- - Alarm Settings
GPM .
— Depth Tracking Enable Alarm:
- Tracks Bit Depth (default) Alarm Low: | -9999.9
- . racks Bit Depth (defau o e
Decimal places: ; ! Alarm High: | 99999.9
Scale factor: | 1 depth
— Data Source

Depth-to-bit offset: [ 0

DEFAULT: Bit depth will be used for sensor
|positioning

(Only WITS |Ds 0700 and above can be
to Rig)

Exit Save Changes

[ serial Port WiTS v | [ ifo
[ Serial PortWITs |

i Con stant value
1DivX.sh
1kDivDenom.sh

add.sh
— azinc.sh

degC2degFsh
degF2degCsh
divide.sh
duplicate.sh

ecd.sh
ftPerHour2minPerFt.sh
multiply.sh
subtract.sh

is retrieved. Default is to
bily you can choose a

calculate this value.
P | -9999

As a simple example of using scripts for calculated results take the case of gas lag depth tracking.

When logging Gas (0140) the rig monitoring system may be capable of providing Depth Returns
(0139) which should be used for the Gas (0140) depth. Simply selecting “Use Custom WITS ID For
Depth” and entering “0139” for the ID will provide the proper depth during logging.

However in some cases the value sent for Depth Returns (0139) is an offset depth that needs to be
subtracted from the current Bit Depth (0108) in order to be used as depth for Gas (0140). In this case
the “subtract.sh” script function will be used.

1. Create a unique WITS ID that will be the ID to use for Gas
depth. In this example create WITS ID “1234” then open

the configuration for this ID.

2. For “Data Source” select “subtract.sh” then click “Save

Changes”

3. The program will then ask for the WITS ID for “Value 1”
(minuend). Enter the Bit Depth ID “0108”
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— General Information

Enable Logging:

WITS Id:| 1234
Name:

( Depth Returns

Units:
ft
Data Source
| Sserial Port WITS v | [ info
¢ Serial Port WITS is retrieved. Defautt is to
f Constant value lly you can choose a

1DivX.sh
1kDivDenom.sh
add.sh

|0

fo cakulate this value.

— azinc.sh
degC2degF.sh
degF2degC.sh
divide.sh

wem duplicate.sh

ecd.sh
ftPe r}-Ilou |;12 minPerft.sh

multwgg.s

Enter WITS ID for input: Valuel

[ o108

Cancel
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4. The program will then ask for the WITS ID for “Value 2” Enter WITS 1D for Input: Valuez
(subtrahend). Enter the Depth Returns ID “0139” 0139
Prevent this page from creating additional dialogs
Cancel 0K
5. Next, edit the WITS ID for Gas | demowen P
“0140” —General 1 —Realtime plot —LAS Settings
r nable Logging: eft: ag: | gas
6. Under “Depth Tracking” select Eratie Logang e T s besrion
“Use Custom WITS ID For e =R
- Line Cnlur:- LAS Filler:| 0
Dept »? aIld enter “1234” and oG Units: Wrap Color: —Alarm Settings
“Save Changes” B — Depth Tracking—————————————— Enable Alarm:
Alarm Low: | -9999.9
Decimal places: | 1 Use Custom WITS ID For Depth ~ _
Alarm High: | 99999.9
Scale factor: | 1 1234
Depth-to-bit offset:| 0 This WITS 1D will bs used for sensar dapth while [ Data Sourcs
logging Serial Port WITS v Info
(Oriy WITS |Ds 0700 and abave can be transmitted Choose whers the data for this WITS ID s retrieved. Defauitis to
ofa el ekttt bt
Exit Save Changes value: [ 44833701

More information:

v All WITS IDs used for input to the scripts must be defined in the database with logging
enabled. Missing WITS IDs will result in a -9999.0

v All scripts are executed every 1-5 seconds and only if new data has been received

v Results from one script can be used to calculate other values (ex: The script results from
9101 can be used to calculate the value for WITS ID 9102)

v Script calculations are executed in order of the value of the WITS ID (ie: 9101 will be
calculated before 9102)

v ITIS VERY IMPORTANT TO USE WITS IDS THAT ARE UNIQUE (do not choose a
WITS ID that is being received from the serial port(s))

Common Scripting Functions (ECD, temperature conversion)

* ECD: Use the script “ecd.sh”

* Temperature: Use either “degC2degF.sh” or “degF2degC.sh” to convert temperature units
* Inversion: 1DivX.sh

* Calculate inclination based on Axial G and Total G values: azinc.sh
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Decoder Tab

* Tool Type Selection: Choose the selection that matches the MWD surface decoder

* Tool Face Mode Inclination: This defines the inclination at which the toolface dial (Rosebud)
switches from Magnetic to Gravity toolface mode

* Send WITS Output Timer: This is how often the WITS data is sent out to the Rig WITS
system from Polaris. Three seconds is the default value.

Well Info I Email/Login I Surveys I WITS Ids I Decoder System Info

Tool Type
WITS Based Decoder (Tolteq, BenchTree, Bluestar, Extreme, BlackStar, APS)

WITS Based (Inpetro EVO Dip:0726 Htot:0727 Gtot:0730)
WITS Based ® (Keydrill)
WITS Based (Decoder sends gamma depth) (Extreme)
gMIX Protocol (Tensor, BenchTree)
gMIX Protacol (XXT)

gMIX Protocol for PDT (PDT)

Save Changes

Toolface mode inclination: 5
Note: This setting will be ignored if the decoder overrides this value by sending a threshold inclination or a toolface switch parameter.

Transmit data to rig interval (seconds): |3

Save Changes

* Resistivity and Vibration GV Tags: In order to support Q-Bus GV (Generic Variables) tags
they must first be assigned a WITS ID. In the decoder configuration select the WITS ID to
assign each GV tag to.

Monitoring Data/Reports | | System Utiiites |
Well Name' = " 5 =Y
Demo Rig #1 E A .. NN WL W
Wellinfo | Emaitiogin | Suweys | witsids | Decoder [ WITSML Config| System Info _
Tool Type Q-Bus Tag-to-WITS
(BenchTree, Bluestar, Extreme, BlackMax,  Mappin
WITS Based Decoder / ppg, pping
‘WITS Based w/waveform (Keydrill) Tag WITS Id
'WITS Based (Decoder sends gamma .
( g (Extreme) GVO | None
depth)
Gv1 | None 7
gMIX Protocol © (Tensor, BenchTree) —
Gvz| None o
gMIX Profocol wiwaveform (XXT) e ——
QMIX Protocol for PDT ' (POT) ava A (vbation) iy

Gv4 0736 (Vibration2) v

GVS | 0737 (Vibration 1) ~

GV6| 0738 (Vibration2) v

GV7 | None ~
Ax | None st
Ay | None b
Az | None s
Mx | None .4
My | None ~

Mz | None )

* Afterwards, go to the WITS Ids tab and ensure that the IDs exists for the GV tags mapped
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WITSML Tab

For a quick info on WITSML, please see this Wikipedia entry [
http://en.wikipedia.org/wiki/Wellsite information transfer standard markup language ].

The Polaris system can be configured to push both survey and depth log data in real time to as many as
four different WITSML servers. Click on “Configuration” section on top of the screen and then select
the “WITSML Config” tab.

Monitoring Daia/Reports | Configuration System Utiities Rig Stalus: Auto Select LOG
Well Name o i 5 )
Demo Rig #1 ¥Lnowu !m T e Ll swvey | btessages. D o D
Well Info I Email/Login I Surveys I WITS Ids I Decoder IWITSML Config System Info
—Add/Edit WITSML Server: —~WITSML Ser
Name Empty List
Start Data Push
Server Stop Data Push
Login mwd WML Settings...
<< Edit Remave Show Config
Password: """ Import Config
Browse... | No file selected. Import...
R AddTo List 2> Replace all existing WITSML entries:

To add a new WITSML server, please request server information, login, and password from the
WITSML vendor. WITSML server name almost always begins with http:// or https://. It is our
suggestion that you insist on HTTPS:// (see the “S” at the end — it indicates SECURE server). This way
you ensure that the data being pushed cannot be sniffed by unauthorized software or personnel.

Enter any identifying name for the

— Add/Edit WITSML Server . >
server — as in “Big Company
Name ~——— Server” — this is free form and you
many enter anything you wish —
Server this is REQUIRED.
Login — g N\ Enter server 'address, login and
password as given to you.
Password:' "
Click here to make sure all the
— information that you have entered is
Test WITSML access Add To List >> correct. This will make a
connection and verify your
information. This will popup a

result dialog box.
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This is the right side of the screen, where the WITSML Servers that are setup can be viewed. You can
add as many as four servers at one time.

—WITSML Servers
Empty List
Start Data Push
Stop Data Push
WML Settings...
<< Edit Remaove Show Config

Import Configuration

Browse... | Mo file selected. Import...

Replace all existing WITSML entries:
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Mail/Logo Tab

The system has the capability to automate the generation of reports, plots and data files. Then once
these files are generated the user has multiple options for sending these attachment files to the list of
contacts in the configuration. The options to send Email are:

Using the built-in Email client with publicly available SMTP service providers that only require
a user name and password to login

For more advanced SMTP servers that require higher security logins the use of the Thunderbird
application is required. The Thunderbird application is seamlessly integrated with the Polaris
system for easy operation. After generating the attachments the Thunderbird message composer
automatically opens with the contents of the message and all attachments.

The Polaris Logging System for Windows WSL has the added ability to send Email through
Microsoft’s Exchange server (Office365/0Outlook) built into the Polaris WEB Client application.

Subject and Message Data

Monitoris

Daia Management | Configuration | System Utilities | Send Email | Rig ID: Demo rig User Manual

Well Info Email/Login Surveys WITS Ids Decoder WITSML I MaillLogo Ports
r~Thunderbird © Email [ Subject and ge Data The Email feature
Remove Account Insert survey closure data into st Default Message 1 ]_1
n e Data reports from Demo Well. can automatlca y
., () Add bit projection to subject B D
- (] Add bit projection to message b ] l
o " ’ create su ]ect mes
) Include the previous survey in message [ Edit Message
rBuittin Email———— | and message text
Account type: ubiect ! P b . 1 h k
ubject line survey data: .
— Default Signature S1m cneckKin
[wellame v [Add] High/Low: LefURight: Build to land: Thank you for your business, - y p y g
-gmail. WELL M lected: Richard Go o
i love selecte ‘m a nsuron . the boxes
SWTPPort : WD .
® 587 (TLs) (ass(ssyy Oa2s R? | Edit Signature COITESpOl‘ldlng tO
" azm - .
Aocount ogin the data you wish
polarissmip@gmail.com Data separator:
E—— to include.
Wellhame —](Adg
Reply-to o
e
AzM
Remove Account ve
NS -
() append survey report to message
Survey Style
O erid @ column

Subject Line Survey Data: Using the drop down menu, and the ordering function, add and
arrange the subject line data as required.

Data Separator: Use this function to enter the appropriate character(s) that is required by the
company to separate the data on the Subject Line

Message Body Survey Data: Select the survey that is to be included in the body in the email,
and arrange the data as defined above (#7)

Survey Style: The survey data can be arranged as a grid or column
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* Default Message: A custom standard email message can be created to be sent out in the body of
the email when the logs are sent.

[Polaris Guidance Systems, LLC

Survey Email report

v agapy v N4 A & | A A A =

Save

Message and signature editor

* Signature: Your email signature can be loaded here to be used when emails are sent from the
Polaris system

* Save Changes: If any setting are changed in this section you MUST click “Save Changes” in
order for those new setting to take effect

* Report Logos: Inserts a Polaris logo, or company logo, that is uploaded. The logo(s) can be
attached to the reports being sent out in either the top left, top right, or both on the reports that
are generated

@)

Logo Files: A logo can be selected for the Left and Right sides of the PDF logs. A default
Polaris logo is already uploaded, and should not be changed unless otherwise specified
Changing the Logo: Click “Browse” and select the logo to be used from your laptop
(MUST be a jpg image). Once loaded click “Save”

Logo Size: When uploading a logo, cropping and resizing the logo to a minimally necessary
size will impact both the size of the file and the speed of which the file is emailed

Save Logo to Desktop: The Polaris, or company logo, can be uploaded to the computer’s
desktop by using the “Save Logo to Desktop” button under the “Current Left-side Logo”
section

Use Polaris Logo: If there is not a company logo available to attach to reports, the Polaris
logo is available for use by clicking the “Use Polaris Logo” button located in the “Current
Left-Side Logo” section

Right-Side Logo: A logo can be uploaded and attached to the upper right side of reports by
uploading a logo in the “Select Right-Side Logo File” field underneath the section for
uploading a logo to the left-side of the report
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Ports Tab
(Ubuntu Linux Only)

This control panel is used to configure the function of each available COM port. Documentation on the
usage and the filtering of data is provided on the right-side pane.

Monitoring | Data Management | Configuration | System Utilities | Send Email | Rig ID: Demo rig User Manual
Well Info Email/Login Surveys WITS Ids Decoder I WITSML I MailiLogo I Ports

Refresh

— Serial Port Configuration —Help on configuring data ports
Data Logging Depth Tracking Serial ports will e added to the lst in the order that they are plugged into the computer.
Ports Avallable Rig MWD Simulator  Aux input1  Input2 Not Used Assign one of the following functions to each serial port listed:
USB Serial Port 1 ® - ) . Data Logging
USE Serial Port 2 - @® Up to 3 serial ports can be used to receive and transmit data. Filtering of

incoming data Is used to prevent feedback problems. The ports used are filtsred
according to the table below:
o Rig: Surface/Rig Data

USB Serial Port 3

Data received will be filtered to exclude WITS IDs 0700-9999
o MWD: Downhole MWD data
Data received will be filtered to exclude WITS IDs 0100-0699

USB Serial Port 4

| Save and Apply Setitings | | Reset to Factory | a Aux:

Data recsived is NOT filtered and all WITS IDs received will be
. processed.
— Current Operating Status
Data logging process: Running + Depth Tracking
The Polaris depth tracking system requires 2 serial ports to operale:
Rig WITS port: First USB serial pot  Open  View dsta o Depth input 1
MWD Decoder port: Second USB serial port Open  View data o Depth input 2
Aux WITS port: None Open  View data
. « Simulation
Depth tracking process: STOPPED Built-in WITS output simulator requires a single port
Depth port 1: Third USB serial port View data @ Output Port

Depth port 2: Fourth USB serial port
Simulator process: STOPPED
Output Port: None  View data

The Polaris Logging System for Windows handles the COM port configurations in the Polaris WEB
Client application. Start the application and open the Menu on the top-right to configure the COM port
assignments.

Testing serial port communications

A simple serial port test that verifies cables and adapters are functioning properly

* Connect a null-modem cable between the serial ports used for “Rig” and “MWD” above

* Click on the Monitoring section at the top of the WEB page

* Open the Rig WITS monitoring tab and click Send WITS data. Enter a message then press OK

* Open the Decoder monitoring tab to check if the message was received

* Click “Send WITS data” then enter a message and press OK

* Open the Rig WITS monitoring tab again to check if the message was received

If the message was received on both ends then the serial ports are working properly. If not then replace
the serial port adapters and cables until the failed component is found.
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Monitoring Section

| Monitoring | Data Management | Configuration | System Utilities |

The monitoring section tabs will be the main pages while logging data. This has all of your Real Time
tracks, Logging On/Off, Rig Messaging, Alarms, Auto Email, and quick access to the saved surveys.

Dashboard Tab

Dashboard | wWellPlots | Rigwits | Decoder | AuxPort | Deptism |

Main screen used while logging data. This will show your survey data, Rosebud, depth data, and
surface data from the rig monitoring system.

* Data Boxes: To view different data points click on the box Configure Display
you want to change, and a pop up window will appear. Disiay | o208: 58 Depin =
Select the WITS ID you want to see and then apply W reren
Close Apply

* Data Tracks: Click on any of the data tracks to assign
WITS ID’s to be displayed

Configure Track 2

Scale type: | Linear bt
Turve Scale Colors Edit
No. WITS ID Lett | Right | Line | Wrap | Data
1 0826 (GAMMA UP) 0 200 | JEE
2 0827 (GAMMA LEFT) 0 200 | o
3 0825 (GAMMA DOWN) 0 200 | [N | DD at
4

Each track can also plot azimuthal images

Close
Configure Track 1

Azimuthal v | 4 binimage v

WITS IDs [ Max Nom value Image Contrast [ Color Mapping

150 * oynamic S

Static */ Color Map #1
! Color Map #2

UP | 0826 - GAMMA UP
Right | 0827 - GaMMA LEFT

Down | gg35 - GaMMA DOWN

clll <l Gl <

Left | 0827 - GAMMA LEFT
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The center row in the header will contain indicators and buttons to control most used aspects of logging
data.

Monitoring | Data Management | Configuration | System Utilties | Send Email | DB Clock: 2021-11-29 15:50:27 | User Manual
pemorig |@purps [@ria  [@uwn | @Uertriossing]  @DesinRebs | @Tmeloggna | @Alams | ofEmai Mode Ratating | Side List
Dashboard I Well Plots I Rig WITS I Decoder I Aux Port I Depth/Sim
Indicator lights

e Pumps: Monitors pump pressure to determine if the pumps are running
* Rig: Monitors communications with the Rig monitoring system computer

*  MWD: Monitors communicaions with the MWD surface decoding computer

Buttons
* Depth Logging — Enables data logging as the hole depth increases (single direction, down only)

* Depth Re-log — Enables data logging as the drill pipe is raised or lowered (upward or down)

* Time Logging — Enables time-based data logging of all data received from both all serial ports
* Alarms — Turns on/off audiable alarms

* Email — Opens the Email composer window

* Rotating/Sliding button/indicator — Using WITS ID 0012, this button will either write a “0” or
a value of “1” to indicate if Rotating(0) or Sliding(1). Using various plot features to display a
slide indicator on your plot.

Re-Logging Data
During normal logging operations the program will track Hole Depth as it increments deeper into the

formation. Hole Depth should always increment and never go back upwards.

If required, Relogging can be used to re-log a portion of the hole or to fill in gaps in data due to loss of
signal while drilling. While Relog is enabled the program will track the Bit Depth in both directions
and will automatically store the data in an alternate WITS ID that is automatically created for you.
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The differences are:

Normal Logging Relog Enabled
Sensor Depth Tracking Hole Depth is used Bit Depth is used
WITS ID (ex: gamma) 0824 5824 (alternate ID automatically
created by the program)
Overwriting YES, Will overwrite data if the | NO, Rather than overwriting
hole depth reverses direction original data an alternate ID is

used for storage

WITS IDs in the range of 5700 thru 5999 are reserved for the Re-log function. All MWD and
Directional WITS records are duplicated for re-logging with these IDs.

Records 0700-0799 will be duplicated to 5700-5799
Records 0800-0899 will be duplicated to 5800-5899
Records 0900-0999 will be duplicated to 5900-5999

Monforing | _DaiaRepots | _Goniguaiion | _Sysiem Utiiies | Fig Status: Aulo Select DB Glock_2017-04.15 112456 | TocouTt
DemoWell |- [ [ 5 . P
U G EC TN T e [

RigData | Reattime Plots | RigwiTs()) | Decodere) | simuators) | Aux Porti4)

For instance, if WITS ID for

— ——— temperature being logged is
o g 2 0835 then the duplicate WITS
- . <
H o = ) 4 ID for Re-log storage would be
1,003 = 5835. The system will
56,9604 Ii automatically create the
e < ﬁ%j duplicate IDs for all
e — - _ b Directional and MWD records
| 204 | 9000.00 | = N g
PPPPP [“ors | svezeo | = E 3 that are enabled.
ST va0nas | = _
ump Presst Pumps Down ROP i —
34137 | | 6404 | g ——
= E
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Well Plots Tab

Continuously plots all data logged by the system. This is a view only feature that allows you to scroll
back through all data logged as a quality control check and will only display the same tracks that you
have selected to display on the Dashboard Tab

Rig WITS Tab

The next 3 tabs are designed for serial port communications and each operate as below:

* Check to make sure that the status is showing “Open”

* The “Data Received History” will show all of the WITS IDs being received

* Select “Raw” to display the raw data being received from the serial port

* Select “Details” to display a history of data received

* The “Data Transmitted” displays the WITS IDs being transmitted out the serial port

* Use the “Send WITS Data” button to manually send a WITS ID packet the serial port. This
diagnostic tool is useful in verifying communications between computers. Basic serial port
disagnostics can be found in the Ports configuration tab

Decoder and Aux Port Tabs
Same as the Rig WITS tab but it monitors the other serial ports as assigned in the Ports
configuration tab.

Depth/Sim Tab

This tab has dual functions.

Simulator (Ubuntu Linux only)

First it can be used to test serial ports by outputting WITS data through the serial port which can then
be routed into another serial port using a null-modem cable. No WITS data will not be sent out initially.
Once values are set for the Hole Depth, Bit Depth, and Drill Rate the data will begin sending randomly
generated WITS data values out the simulator serial port assigned to this function. See Ports Tab

configuration for more information
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Depth Tracking System

The other function that this tab performs is providing a graphical user interface to the Polaris depth
tracking equipement. There should be 2 null-modem cables between the DTS box and the Polaris
computer using USB to Serial adapter(s). Then refer to the Ports Tab configuration for assigning serial
ports to the DTS.

Once the DTS box is plugged in and powered on clicking the “Start/Stop” button will enable or
disable the usage of the DTS. When enabled the DTS software will communicate with the DTS box via
the 2 supplied null-modem cables. One cable is for Hookload and the other cable is for Depth Encoder.
If either of these two devices fail to communicate it will be displayed below the graphics.

Encoder Calibration Encoder Reading slock Helant
loch el i
Reading Height 242 Z Meter Reading 6.1
30.00 110 Hookload
0 o
76.25 1113
o o I o On-bottom and drilling ahead
WoB
12.50 8.45
Zero Encoder 2l § Zero WOB
Calibration P 63‘
« Lower the block to zero
height then enter the Slips threshold weight 20
encoder reading and the Calibration
height (0)
« Raise the block to fill the Bit Depth icick) Encoder Calibration Encoder Reading
next layer on the drawworks Readi Height 257 Hreeliz s D Meter Reading 4.23
drum and repeat 1523.76 eacing elg 33.47 110 Hookload
0 0
4.70
Hole Depth Ciciy 100 10 e o
1523.76
0.00 0.00
Zero Encoder 2 é\; Zero WOB
Calibration & S_y SLIPS IN
= Lower the block to zero
height then enter the Slips threshold weight 20
‘encoder reading and the Calibration
hel.ghl 0 Calibration (Giick to change) o Erramela
« Raise the block to fill the Bit Depth icick) Weight Reading then enter the
next layer on the drawworks 1520.20
drum and repeat - Full Load 200 20 mza;:wed valu|e
and the current
Empty 0 4
. . Hole Depth (click) reading above the
Off-bottom making connection Teaaae gauge
B « Pick up the full drill
string weight and
repeat

DTS Operation

¢ Sensor calibration is described in the user interface

o Encoder calibration starts by setting the lowest block level to zero then entering a height and
encoder reading for each layer on the draw-works drum

© Hook-load calibration involves setting the weight and reading for lightest weight (no drill
string, just the blocks) and the heaviest load (drill string hung off-bottom)
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Hole Depth and Bit Depth can be adjusted by simply clicking on the data boxes for each
* Zero Encoder button will set the Encoder Reading to 0

» Slips Threshold Weight is the amount of measured weight that the automatic slips detection
triggers

* Zero WOB is used to set the total string weight while off-bottom

When operating the main Dashboard tab will have quick DTS controls in the upper-right corner of
screen

ESiSAR sl oy 2020 0114133600 heec 077 The Slips In/Out button performs a
manual over-ride of the automatic

slips detection. When the slips are
“out” the bit depth will be tracking.
When the slips are “in” the bit depth
will remain in-place.

The Zero WOB function is used to set the drill string weight after each connection is made and while
the bit is off-bottom.
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Data Management Section

| Maonitoring | Data Management | Configuration | System Utilities

Survey Data Tab

I Survey Data I Log Data I Plotting I Generate LAS I Motes I Messages I Time Data I

After a complete set of survey data has been received from the MWD decoder open the “Data/Reports”
section and the survey input data will be displayed at the top in “Captured Survey Data”. Review the
data then click “Add Survey” button to save this information to the database.

The following menu items are available:

Add Projection: Add a projected survey of where the drill bit is located in respect to the tool on
the drill string. A pop-up window will be displayed for the user to input the measured depth of
the projected survey. Two types of projections are available:

o Straight-Line: calculates the projected survey without any build or turn (constant inc)

o Last Build/Turn: projection assumes the last build/turn rate continues to the projected
survey

Import Surveys: Surveys can be imported from either a CSV or LAS file
Export Surveys: Multiple formats including PDF, XLS and CSV

Plot Surveys: Choose from various plots that can used as a graphical representation of the
survey data

Configure: Various survey related items

o Surveying: Links to the configuration page for surveys

o Tie-in Survey: Edits the very first survey input data

© Delete Surveys: Delete a range of surveys from the database

o Data Columns: Manage the storage of survey data in the database
=  Survey Data: Allows the user to change the labels used for display columns and reports
=  User-defined data input: Used for manually entered data to be stored with each survey

= WITS data capture: Used to capture the current values for the specified WITS IDs and
stored along with the survey data
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Log Data Tab

| Monitoring | Data Management | Configuration | System Utilities |

Log Data I Plotting I Generate LAS I Notes I Messages I Time Data I

Survey Data

The log data, or data that is stored in the database, can be manipulated in various ways.

Function Menu: Various functions related to survey data
* Import data from CSV or LAS file: This function will store data into the WIT IDs selected.
Time-based CSV file formats are automatically recognized as time-depth correlation data.
* Memory Correlation Editor: Shift the timestamps, change bit spacing or scaling of imported
time-based memory data
* Batch Settings Editor: Configure scale and bit spacing for multiple WITS IDs
* Export Data: Export each WITS ID data into CSV files

The data editor for each WITS ID contains the following functions:

» Edit Data: Used to visualize and edit data values store in the database. Data values can be
hidden from view by using the “Hide” checkbox. A range of data can be hidden by holding
down the Shift key. The “Add Data” button is to enter new data one-by-one.

* Hide Depth Range: to quickly select a range of data to be hidden

* Delete Depths: Delete Depth Range will delete/remove data form the database.

* Filter Value Range: Will hide all data that is outside of the min/max limits set. Useful for
hiding erroneous data quickly.

* Move Depths: Moves all data within the range specified to a new starting depth

* Copy Depths: To copy data to another WITS ID

* Rescale Data: To scale all or part of data to new values

* Import Data: To import data from various file formats
(NOTE: The “Function Menu” contains a more comprehensive import function for this process)
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Importing Time-based CSV Files

The example below outlines the steps to take when importing time-stamped data from a CSV formatted
file.

Create WITS ID for imported data

A new WITS ID must be created to hold the imported data. It can be any WITS ID but try not to use
anything less than 1000. Here we will use 1234 and give it a description.

Description

Imported Gamma|

[ cancel |[ ok |

Configure the new WITS ID

Usually the scale and bit offsets are not too
important since the data will be scaled before
writing to this WITS ID. However the
left/right monitor scales should be the same
as the real-time data so they can be easily
compared visually.

[
Load the CSV data file Function Menu Plot List | Refresh

Import data from CSV or LAS file {L,_‘

In the Data Management section open the eoE—— 0140- Gas fvg (1090517 -
. ‘ ) 0709 - TVD (6589.00 - 11100
Log Data tab and click the “Import data g e 0713- nciaton (6569.0 -
. . Export Data - Azimuth (6589.00 - 1°
from CSV or LAS file” menu item. e i
0117 - WOB (7000.16 - 11208.96) 0717 - GTF (7000.03 - 11208
0119 - Rotary Torque (7000.16 - 11208.96) 0722 - Dip Angle (0- 0)
0120 - Rotary Speed (7000.16 - 1
_mm-m’ p Press (7000.16 - 11,
0126-Flow Out (7000.16- 11208)  Chpgse a CSV or LAS file to import
0130 - Flow In (7000.16 - 11208.9
| Browse... | Toleq memoery file.csv Load file

| Close ‘
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Specify the starting row and column for scanning data
After the file is loaded verify the starting row and S o e v ke i
column selection. rowskp 0 com 560 0| ® cormmn O O spoce ( Browse.. No fle
Use the following as a guide: Z';"E?",;'&"mm o o
03/31/2015 07:14:03 16.2 skip columns
i . 03/31/2015 07:14:33 16.2 column #1
*  The first column must always be either S o e e
depth measurements or time stamps T i Click the "Sci
03/31/2013 07:17:03 16.2 WITS IDs the
03/31/2015 07:17:33 16.2
* The system will automatically determine S =
the type of data in the first column. In this
example we are using time stamps.
* The first row is always considered to be B
Date timestamps found in first column
labels for each of the columns of data ’ e

Use the “Row skip” and “Column skip” values
to adjust the file scanning start positions.

Scan file and choose WITS IDs for storage

After scanning the CSV file column labels will be listed along
with a selector to choose which WITS ID to store each column of Fleormatn

data. To skip columns simply leave the selection blank and only end cate: 201510801 11453
choose a WITS ID for the columns to be imported.

Assign WITS IDs to columns

Value || 1234:Imported Gamma

In this example there was only a single column of data and will
be stored in the WITS ID we created in the first step.

The system always stores data based on measured depth.
Depending on the type of data in the first column the system

Time offset: 0 |seconds (added to timestamps for depth correlation)

Scale factor: 10 | (multiplied by each value)

either stores the data directly to the database or it will correlate S o TSNP
each time stamp to a measured depth then write the data to that dese | [[impor
depth.
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Merging the imported data with real-time data

Once the time-stamped data has been converted to depth-based data then it can be treated as any other
depth-based data acquired in real-time. However it is recommended that you keep the imported data
and the real-time data separated. To merge these two sets of data create another WITS ID to hold the
merged data.

In this example
e The WITS ID for real-time data is the usual 0824
*  We created WITS ID 1234 for the time-stamped imported data
*  Now WITS ID 1824 is created to contain merged data from 0824 and 1234

To merge the two WITS IDs:
* Open the editor for each WITS data (0824 and 1234)
* Use the “Copy Depths” tab to selectively copy the data to the new WITS ID 1824

Close WITSID: 1234 - Imported Gamma v Data Editor

Edit Data I Delete Depths I Move Depths I Copy Depths I Rescale Data I Import Data

Copy from: Description:

Start Depth 6900.00 Copy Imported Gamma data from "Start Depth” to "End Depth” fo
the specified WITS id. The data copied will begin at the "New

End Depth 9545.11 Start Depth” value and continue downward.

Copy to:

T1824 - RT and Imported Gamma - (0 - 0) v

New Start Depth ©900.00 Copy
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Plotting Tab

| Monitoring | Data Management | Configuration | System Utilities |
I Survey Data I Log Data I Plotting I Generate LAS I Notes I Messages I Time Data
Header Information

The data for the header of each plot configuration is entered in using this editor. The layout of the
header editor roughly corresponds to the layout of the actual printed page

Section 1: Log Main Header Information
* Plot Title: This will be the title on the Log Header. By default it’s the Rig Name_Well Name.
* User Defined Labels: The user can define up to 8 lines of labels with corresponding
descriptions
Section 2: Log Information
* Log Measurements: Description of the data being logged (e.g. Gamma).
* Depth Measured From: This is the 0’ mark of where the depth will be measured from.
Typically the Drill Floor or you can use Driller’s Depth.
* Max Temperature: This will be the maximum temperature recorded in Real Time. The value
can be taken from the Accepted Surveys.
* Start/End Depth: The Start Depth will be the Measured Depth when drilling starts. The End
Depth will be the Depth at TD.
* Start/End Date: This will be the start and end date of the well.
Section 3: Casing and other Drilling Parameters
* Casing Depth/Size: Enter the casing size and depth. Info should be available on Mud Report or
from Company Man.
*  Mud Type: Enter the mud type being used (Water Based or Oil Based)
o Density: Enter the mud weight of mud being used
© Viscosity: Can be found on mud report
o Rm/Rmf/Rmc: Values not applicable unless resistivity tools are being used
* Elevations: Enter the elevation of the Kelly Bushing, Drill Floor, and Ground Level Elevations.
o Kelly Bushing and Drill Floor elevations will be the same.
© Ground level elevation will be the elevation above Mean Sea Level of the rig location.
Section 4: Run Summaries
* Offsets: Enter in the Survey and Gamma offsets for each run.
* Depths: Start Depth of the run will be the Hole Depth at the time when drilling starts. The End
Depth will be the Hole Depth when the run is completed.
* Dates: Enter the start and end dates of each run as well as the time drilling started and ended.
* Additional Runs: If an additional run needs to be added (e.g. Run 11), click the “Add Run”
button located at the bottom left of the pop- up window
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Plot Labels

If a label needs to be added at a certain depth, use the “Edit Plot Label” function to bring up a label
that will be tagged to the determined depth.

* Enter the predetermined depth in the “Depth” field

* Choose the text alignment (“Align text” drop down menu)
* Select the track that the label that will have the label posted
* Enter the text to appear on the label in the “Text” field

* Click “Add Label”

Mud Resistivity Calculator

Used to calculate Rmf and Rmc for the header information using the current mud weight and Rm
provided by the mud logging engineer

Template Files

These files are provided as examples to use in designing a custom plot header using a Spreadsheet
application. The templates were built using Apache Open Office (LibreOffice in Ubuntu) and are stored
in a standard Open Document format. Some templates provide database access for well information to
be updated automatically. To use templates download and rename each file from the system. Then
double-click on the file to open in LibreOffice. LibreOffice will ask “This file contains links to other
files. Should they be updated?” Answering “yes” will allow the template to access the database and fill
in the well information. Answer “no” if you wish to enter the well information manually. Modify the
example templates as needed including any company logos that can be drag-and-dropped into place.

Uploaded user files

Files can be uploaded and stored on the Polaris system. Files that are uploaded are automatically
converted to PDF if they contain a spreadsheet file extension. (.xls, .xlsx, .ods, etc) Any files that are in
PDF format can be included with your plot configuration using the PDF Plot Builder. (see Plot
Confugration below) Optionally, each PDF file can have a depth scale placed on it for each type of plot
generated. Any files that are uploaded to the system are backed up with the database.
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Depth Scale
Choose a PDF file from the Uploaded user files list then click “Depth Scale” to open the editor.

— Click anywhere on the image to place a
[resxans | B [P ———— R
i of | 15 [g5] e gg depth scale.
e | AR I
[osepemn || 153 El wet BB oo i ick «
i EE g: 3 : After placing the depth scale click “Save
== ¢ 7 5 .. . PP
= 33 E; 3 PI Position” so that each time this file is plotted
£ #| | ooz idlzicfdeed| § . . .
£ fEey EELA e o | 3 the appropriate depth scale will be inserted
i: Ei =" 3sfics e
B ol 512 R at that position.
B HRiH The position for each file name is stored
3 :| £3 # .
3 | permanently in the database so that each
i s | Ezd = . . . .
{ e == time that a file by that name is uploaded it

will remember it’s depth scale position.

Custom Headers

Building custom headers for well plots allows the user to incorporate their own style and uniqueness. It
works by merging multiple PDF files into a single presentation. The steps to generate a custom header
are:

* Create a document using any standard office application. Templates are provided for a quick
start in creating a custom header

¢ Convert the document
. to PDF and store it in
—Templates (Download and Edity —————— the Polaris database

Header_Only.ods v

Download

* Configure Polaris to
insert a depth scale on
Upload |(Cﬂckuploadaﬂe(59}eslmgﬂles) the PDF headel‘ at a

Uploaded User

Files T ‘E defined position
rm——— * Configure each plot to
B oo merge the custom
header with the plot

tracks below

—Upload file(s)

Information I Open BHA Designer
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The following example illustrates how to generate a custom header

Template Files

These files are provided as examples to use in designing a custom plot header using a Spreadsheet
application. The templates were built using Apache Open Office (LibreOffice in Ubuntu) and are stored
in a standard Open Document format. Some templates provide database access for well information to
be updated automatically.

To use a template download it to your Desktop then double-click on
Bl lad i the file to open in LibreOffice. LibreOffice will ask “This file
e contains links to other files. Should they be updated?”

|7Templates (Download and Edit)

This file contains links to other files.
Should they be updated?

* Answering “yes” will allow the template to access the
database and fill in the well information.

* Answer “no” if you wish to enter the well information

manually.

Be aware that the well information can only be read if the file is opened on the same computer as the
Polaris database. Otherwise is will remain blank.

M| D (e[ F je[ v [1] J [k L M N Jo P o] R S| T U v [ w ] .
1 Modify the example templates
. |Polaris Demo Well as needed including any
Guidance Systems, LLC

3 company logos that can be

4 Company: Demo Company Survey Company: Polaris Guidance Systems

5 || wei name: Demo wel Job Number: job #1 drag_and_dropped into Place-

6 APHUWI: 123-456 MWD Operator 1: R Gonzalez

7 County: Harris MWD Operator 2: T Hopeful

8 State:| Texas Location: south of 110

9 Country: United States Rig Id: Demo Rig

10 Field:| South ranch six
= __Loestion Eloion bute Depth When completed use the File

Latitude: 32 KB: 62 Start: Jan 1, 2020 1100

ig Longitude: 102 3’5 :: End: Jan 20, 2020 2406 Menu and Select “Export as

16 Casing Record Borehole Record Other .
7 sz [ rom [ 7o | see | Fom | T PDF...” to save the PDF file to
:m Depth measured from:

19 Max :

20 Log measurements: your DeSktop'

21

22

23

24

25

[
o

<
3
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Uploaded user files
Files can be uploaded and stored on the Polaris system. Any files that are uploaded to the system are
backed up with the database.

Our next step is to click the “Browse” button and select the PDF file created from the LibreOffice
Spreadsheet. Click the “Upload” button to store the PDF file in the Polaris system.

Upload file(s)
| Header_Cnly.pdf k_

(Click upload after selecting files)

Once the file is uploaded it will show up in the
“Uploaded User Files” list. Uploaded User

Files Depth
Header_Only.pdf Scale

I Delete
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The header used for each plot is usually the same but the “Depth
Scale” for every plot is different.

The next step is to configure where the Depth Scale will be placed
on each PDF header that is generated. The system will determine
which scale to print. (ex: MD 1:100 or TVD 5:100)

Uploaded User
Files

Select the PDF file in the Uploaded user files list then click the
“Depth Scale” button to open the placement editor.

Header_Only.pdf

Click anywhere on the image
to place an example depth

Other

E.?,If;r_i,ﬁ Demo Well D scale image.

N o :‘}E e Optionally the page and/or the
e e ratto scale placement can be rotated.
R fereerd s e

— - - — After placing the depth scale
— o e — — click “Save Position” so that

each time this file is printed
the appropriate depth scale will
be inserted at that position.

The position for the Depth Scale of each file is stored permanently in the database so that each time
that a file by that name is uploaded it will remember it’s depth scale position. There is no need to re-
define the position each time the same file is uploaded.
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Plot Configurations

The last step is to setup the plot configuration to merge the new PDF header on to the plotted tracks.
This feature allows multiple PDF files to be merged together. Each PDF file can be placed either before
or after the plot creating a single concatenated PDF file.

For this we will be working
with the “PDF Plot Builder”
section.

THIS PLOT

Add PDF after plot

Remove from list

Information

* Begin by making sure that the “Header” column on the far left is set to “None” to make space
for the new PDF header.

* Click “Insert PDF before plot” button and select the PDF header file that was previously
uploaded.

* Click “Plot This Configuration” button to view the results:
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Plot Results
This example shows a custom PDF header file
Eolaris Demo Well % with the depth scale placed in the upper right
bt L side of the document. The log is then merged
- e it below this header when plotted.
B s W S s (Y Custom headers and other presentation
documents can be created using any office

software then converted to PDF and merged
together for complete plot customization.

The example templates includes links to the

database for auto-filling each well information
cell.

22808407 00 il 4 A 44 TV 31} 5400
-

Pay close attention to page size and create user
- i defined paper sizes to avoid gaps between files.
} = All files are backed up and restored with the
B - database so each header PDF file is preserved.

) seeo
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Templates supplied

Here are screen shots of the various templates available:

Polaris

Geidance Systems, LLC

Demo Well

APIUWI:

Company: Demo Company
County:
State:
Country:

Well name: Demo Wel

Job Number:

Company: Demo Company
‘Well name: Demo Well

Rig Id:
API/UWI:
County:
State:
Country:
Field:
Location:

Survey Company: Survey Company

Jab Number:

MWD Operator 1:
MWD Operator 2:

Demo Well

Company:

Well name:

Rig Id:

APIUWI:
County:

State:

Country:

Field:

Location:

Survey Company:
Job Number:
MWD Operator 1:
MWD Operator 2:

Demo Company
Dema Well

Survey Company

Log Measurements:
Depth measured from:

Maximum temperature:

Location
Latitude:
Longitude:

Elevation Date Depth
KB: Start:

DF: End:

GL:

Log Measurements:
Depth measured from:

Maximum temperature:

Casing Record

Borehole Record

Location
Latitude:
Longitude:

Elevation
KB:
DF:
GL:

Date Depth

Start:
End:

Size From

To Size From To

Casing Record

Borehole Record

Size From

To

Size

From To

THiS COMpany Provides s Dest emors to provide 115 CUSIOMErS With acCUMAte Information and interpretatons
in conjunction with senices performed but will not be held liable or responsible for the accuracy of such

information or interpretation

This company provides it's best efforts to provide its customers with accurate information and interpretations
in conjunction with senvices performed but will not be held liable or responsible for the accuracy of such

information or interpretation.
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Polaris Demo Well
Guidance Systems, LLC
Company: Demo Company Survey Company: Survey Company
Well name: Demo Well Job Number:
APIHUWI: MWD Operator 1:
County: MWD Operator 2=
State: Location:
Country: Rig Id:
Field:
Location Elevation Date Depth
Latitude: KB: Start:
Longitude: DF: End:
GL
Casing Record Borehole Record Other
Size From To Size From To
Depth measured from:
Max Temperature:
Log measurements:
RUN DATA
RUN NUMEER 1 3 4 5 [ T 3
Bit Size
Gamma Offset
Survey Offset
START DATE|
START TIME]|
END DATE]|
END TIME
DEPTH IN {FT}

DEPTH OUT [FT)

MuD

TYPE

DENSITY|

VISCOSITY|

Rm

Rmf

Rmic|
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Plot Configurations

Multiple plot configurations can be added providing flexibility and speed to plot generation. To add a
plot configuration simply enter the name for the plot in “Create a new plot configuration” then click the
“Add” button. To edit a currently configured plot click the “Edit” button next to the configuration.

System Utiities | Rig Stafus: Auto Select

> email | @ user Manu:

Plotiing | Generate LAS | Notes | Messages

Plot Gonfigurations User Files
1 Inch MD = T Templates (Download and Edity
-
1inchTVD | o Detete BrA Repori Zody
2 Inch MD Doy Close Plot This Configuration Plot Configuration
nci Edit Delete
e T T [ T T
Edit Plot Labels 2 Inch MD AZIGR Edit Delete Upload
2Inch TVD Edit Delet
i Rt Calciaton ! e #°4  Name| azmuthal gamma plot Save Configuration
5 Inch MD Edit Delete Uplo
Hendor " Flle Format S Depth Range PDF Plot Bullder
5 Inch TVD Edit Delete None (e (delautt) PDF (= Start 8800 End  99999.0 h2)
azmuthal gamma plot Edi Del Uploa = s
it elete =
g = jbox w Stancard i Depth Scale and Grid Settings p
Relog gamma 5 inch Edit Delete Altemate JPG 1:100 v O LB I Tt T i) T bgT
— TVD (True Verical Depth)
Vs — — Exaned Majorticinterval 100 v | i —ﬁ':
- Gustom e s THIS PLOT S
Minorticinterval 10 v VS (Vertical Section) $ H
Name: Add plot configurstion sl Stepticinterval 0 v [T
- g No topbattom page margins: Surveys and Labels |
the first data ) 5
Inforn] maximum pagelengin () 15 =y = Suveysintack 0 S
i ey Include PTB v/
USE WITH CAUTION
Ignore al page length limits and generate a Azimuthal Configuration | LT olugnation
= Transparent Background
SRS Siide detection (nodata) 20 3| |
§ Survey Report at end of plot
Adobe's Acrobat PDF Reader cannot handle
pages over 15 feetlong. To view longer PDF
pages use a more capable reader such as Foilt
POF Reader and many other freely available
POF readers.

General Tab

Overall information regarding the format of the plot
* Header: Choose the Log Header style desired/required for the logs being submitted

* File Format: The default file format for PDF log plots is PDF. Optionally the file format can be
changed to one of 3 other image formats (cgm/tiff/jpg)

* Multi-page output (8.5 X 11.0): If selected the continuous-form plot will be broken up into letter
sized pages
Measured Depth Range: If left as default “0-99999” the software will plot from the shallowest

depth available to the last depth logged. For instance if the shallowest depth is 6410 and the
deepest depth is 11,208 the plot will only include this depth range.

TVD: Specifies that the “End” depth is the true vertical depth at which to stop plotting

Depth Scale: The depth scale will be determined based on the selection of Feet/Meters under
Configuration>Surveys depth units selection. You will be able to select from the drop down list
which scale is to be used for each Plot configuration. Scale selection changes depending on the
depth units defined in the survey configuration. (feet/meters)

Major Tic Interval: Draw a heavy (thick) line at every N feet/meter with a depth label

Minor Tic Interval: Draw a thinner line at every N feet/meter without a depth label
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Step Tic Interval: If not set to zero, draw a thin line every N feet/meter without a label AND

make the “Minor tic interval” a heavy (thick) line also

Depth Correction: Select MD/TVD/TVDss/VS for the current plot’s depth correction

* Surveys in Track: The track that surveys are printed. Set to 0 (zero) for none.
* Survey Report at End of Plot: Appends a standard survey report to the end of the plot

PDF Plot Builder

Print Labels: Enables/disables the printing of any labels that are defined

This feature allows multiple PDF files to be merged together with the log plot. Each PDF file can be
placed either before or after the plot creating a single concatenated PDF file.
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This example shows a custom PDF header file with the depth
scale placed in the upper right side of the document. The log
is then merged below this header when plotted.

Custom headers and other presentation documents can be
created using any software then converted to PDF and merged
together for complete plot customization.

The example templates includes links to the database for auto-
filling each well information cell.

Pay close attention to page size and create user defined paper
sizes to avoid gaps between files.

Files stored in the Polaris database are automatically backed
up and restored using the default utilities that are built-in.
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Track Formatting

There can be 2-5 tracks of data and up to 16 curves per track. To disable a track simply set all curves to
“None”. Also make sure that the surveys and labels (annotations) are not set to use the disabled track.

Close Plot This Configuration Plot Configuration
General I Track I Track 2 I Track 3 I Track 4 I Track 5
Secale Type Linear b
Curve Scale Data Correct Line Curve Line First Wrap Second Wrap
e ‘WITS ID Left Right Filter TVD Width Fill Style Coler Style Coler Style Coler

1 e 0 700 8 no 2 no  solid - solid - solid  (none]

2 e 0 100 0 no 2 no  solid [ soid I solid  (ore)

3 0709-TVD 8400 8360 Edit Curve
4 i WITSID: | 0826 - GAMMA UP - (5085.53 - 12499.87) ~ Maximum distance between data points: 500
Scale Data Correct ‘ Line Curve | Line | First Wrap ‘ Second Wrap
Left Right Filter TVD ‘Width ill Style Color Style Color Style Color
0 150 0 1 soid v | [ [ | oo ~
Close Save
For each track:

* Scale: Determines the Y-axis (data values) grid scale type
o Linear is typically used
o Logarithmic is used for non-linear data such as resistivity
o Azimuthal is used to generate images from multiple sensors that are placed around the axis
of the downhole tool
* Place density tic marks: Places a tic mark at each depth where data for curve #1 is located

For each curve:
* Data: Click on the drop down box and select the WITS ID to be displayed in the track
* Scale: Assign the Left to Right scaling of the curve

* Correct for TVD: Only available for MD plots, an individual curve can be corrected for TVD
then plotted along side of other MD data

* Line Width: The lower the number in this box the thinner the line will be. The higher the
number the thicker the line will be

* Filter: This filter helps with “smoothing” of the curve. For gamma this value is typically set to
3.

* Fill Curve: Selecting this option will add shading from 0 to the main curve line.

* Line Style: Click the drop down box if you want to use a different style of line (Dotted/Dash/
DotDash...)

* Line/Wrap Colors: To change the color of the main line click on the color icon and select a
different color. Same for the wrap color.
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When done with all changes on each Track make sure to “Save Configuration” before moving to the
next Track or closing the Plot Configuration Editor.

Plotting Azimuthal Data

* Max Value: Data values are limited to this setting. Decrease for additional color contrast.
* Image Contrast: Azimuthal imaging can be displayed as:
o Static: displays the image as absolute values within the scale range defined
© Dynamic: imaging will enhance the differential between each sensor essentially increasing
the contrast of the image for sharper detail
* High Definition: Increases the depth axis density for clarity. May take longer to plot.
* Color Map: Choose the desired color mapping
» Slide: Choose the color to use when sliding and no Azimuthal data is available

180.0

270.0

T0827 -

TO825 -

TO0827 -

GAMMA LEFT - (5085.49 - 12499.87) W

High Definition
GAMMA DOWN - (5085.53 - 12499.87) v

GAMMA LEFT - (5085.49 - 12499.87) v

Close Save

Color Map #1
Color Map #2

Close Plot This Configuration Plot Configuration
General I Track 1 I Track 2 I Track 3 I Track 4 I Track 5
Scale Type Azimuthal v || abinimage w Place density fic marks
! Max Value Image Contrast Color Mapping
150 Dynamic 0% 50% 100%  side
e oo o N
0826 0827 0825 0827
Curve Scale Dala | Correct | Line Curve Line First Wrap Second Wrap
No. WITS ID Left Right Filter VD Width Fill Style  Color | Style  Color | Style  Color
2 MNone
Edit Curve
WITS IDs. | Max Value | Image Contrast
00" | 10326 - GAMMA UP - (5085.53 - 12459.87) v 150 =/ Dynamic 0% 30% 100%
%0 e N I e

49




F‘T,ﬁ aries USER MANUAL

GuiSsnoe SLsiams LLC

Generate LAS Tab

| Maonitoring | Data Management | Configuration | System Utilities |

I Survey Data I Log Data I Plotting I Generate LAS I Motes I Messages I Time Data I

On this tab the user can define multiple configuration presets for generating LAS files. By default there
is at least one LAS preset is defined (lasexport) but more can be added by simply clicking the “Add”
button and entering a preset name.

Export Settings

*  Minimum and Maximum Depths: By default enter O for the start depth and 99999 for the end
depth. The actual LAS file will start at the first data depth and stop when it runs out of data.

* Step Depth: The stepping rate that the depth will be incremented by

* Maximum Gap: The depth range at which the LAS file will consider being a “gap” where no
data has been received. Any “gaps” in the data that is less than this value will be filled in by
mathematically interpolating the values at each depth.

e Null Value: The numeric value to use to represent a “null” or “no value”
Other Information
* Include Projected Survey: Includes projected surveys in the LAS file
* Include surveys in ~Other section: Put surveys in the ~Other section of the LAS file

* Correct Depth Column for TVD: Normally the depth column (column #1) is measured depth.
Check this option will generate an LAS file in which the depths are corrected to TVD

* Date/Time in first column: Date and time will be the first column data then depth will be
placed in the second column

* Interpolate survey values between survey depths: Rather than inserting null values between
each survey depth this option will interpolate the values for each depth that lies between survey
depths

* Use Survey Formatted Output: Use this checkbox to generate an LAS with only the depths at
which each survey was stored

Data Column Selections

Use the pull-down menu button to select an WITS ID to include in the LAS file. Use the “Up” and
“Down” buttons to arrange the ordering.
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Other Applications

Firefox Configuration

Click the Menu icon button in the upper-right hand corner of the Firefox window to open the menu list

TBe ¥ & QO =

X cut s Copy & Paste

= 100% +

O L [

New Window  New Private Save Page
Window
a
(0] &
5
Full Screen

]
b O &

Find Preferences Add-ons

Iy
£ A Cxmmm

Developer Synced Tabs

€ signin to Sync

Click the General icon
above

Select “Always ask me
where to save files”

B customize e o
Options
=l _[=] F 0 . o
| f | o= = ] L Ak
J' &) B Fg == Q ™
General Tabs Content ~ Applications  Privacy  Security Sync Advanced
Search yel
Content Type # Action
=) Adobe Acrobat Document £ Always ask -

Adobe Acrobat Forms Document (appli

Adobe Acrobat Forms Document (appli

T Adobe Acrobat XML Data Package File
1) Compressed (zipped) Folder

w | [T 5ave File

Use Adobe Reader 9.0 (default)
8 Use Adobe Acrobat (in Firefox)

£ irc

& Use other...

i ircs Ty

7] las File 7] Always ask

£, mailto 7 Always ask

[ Podcast %l Preview in Firefox
b_j Video Podcast = Preview in Firefox
l:\_lj Web Feed I Preview in Firefox
&, webcal L2 Always ask

[ oK J [ Cancel ] I Help ]

Then click Options or Preference

[} General
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General

Startup
Always check if Firefox is your default browser

Firefox is not your default browser
When Firefox starts:  Show your home page
Home Page: about:startpage
Use Current Page

Downloads
Save files to Downloads
@ Always ask you where to save files

Tabs
Ctrl+Tab cycles through tabs in recently used order
v | Open new windows in a new tab instead
¥ When you open a link in a new tab, switch to itimmediately

Click the Applications icon

Scroll down to Adobe Acrobat Document

Click OK when done

Use Bookmark...

Make Default

Restore to Default

Browse.

Click the right-column and select “Always ask” from
the list
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Adobe Acrobat PDF Reader Configuration

Undo
Redo
Cut

Copy

@ | Paste

Delete

Select All
Deselect all

Copy File to Clipboard

Check Speling

Look Up Selected Waord. ..

), Eind

Advanced Search

Protection
Analysis
Accessibility

Preferences...

E logplot.pdf - Adobe Reader

File | Edit View Window Help

Ctri+2
Shift+Cirl+Z
Crl+X
Ctri4C

Cri4y

Ctrl+a
Shift+Ctrl+A

Ctrl4+F

Shift+Ctrl+F

Cirl+<

The default configuration of Adobe's Acrobat PDF Reader is not
ideal for viewing the PDF log plot pages that are generated by the
Polaris software. Follow these instructions on setting up Acrobat to
view PDF log plot pages in a symmetrical continuous layout.

Accessibility

Intern.
Javascript
Measuring (2D)
Measuring 3D)
Measuring (Geo)

Open the Preferences dialog in Acrobat then

Multimedia (legacy)
Mutti rust (legacy)
Online Services
Reading
Reviewing
Search

set the Page Display properties Page Layout| [z s
and Zoom as shown below

Click OK to exit

Trust Manager
Units.
Updater

"Dahuk Layout and Zoom ‘

PsgeLayout: |Single Page Continuous =|  Zoom: [75% =

Resolution
& Custom resolution: ‘

Wﬂ pixelsfinch

(ru;a;ynemsettmg: 96  pixelsfinch

~Rendering

Smocth Text: | For Laptop/LCD screens ¥
M Smooth line art M Smooth images
¥ Uselocal fonts ¥ Enhance thin lines

¥ Use page cache

~Page Content and
¥ Show large images I” Use smooth zooming
I~ Show art, trim, & bleed boxes | Show transparency grid

¥ Uselogical page numbers I” Always show document page size

Use Overprint Preview: | Only For PDF/X Files  »
|- Reference XObjects View Mods

Show reference XObject targets: | Only PDF/X-5 compliant ones =

Location of referenced files: [

Browse for Location...

Open the menu item View then Page Display. UN-check the Show Gaps Between Pages so that the
log appears continuous.

s

Rotate View
Page MNavigation
Page Display
Zoom

Tools

Comment

Show /Hide

g Read Mode

@ Full Screen Mode

B Tracker...

Read Out Loud

NOTE: After configuring Acrobat Reader you

File Edit | view Window Help

will need to exit the program then re-open the

-

-

9 710 | (=) (4 | [ PDF file for the changes to take effect.

Ctrl+H
Cri+

@ Single Page View
ﬁ Enable Scrolling
DD Two Page View
HH Two Page Scrolling
Show Gaps Between Pages

Show Cowver Page in Two Page View

Automatically Scroll

Shift+Ctrl+H
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Plot a PDF Log on a Printex Plotter using Adobe’s Acrobat

Printer Settings

In order to plot a PDF log file to the Printrex 820DL you will need to configure the printer before it will

plot properly.

In the Printer Settings dialog ensure that “Auto-Rotate and Center” and “Choose paper source by

PDF paper size” is NOT CHECKED.

Print

Printer

Name: | Printrex 820DL/G | Properties

Comments and Forms:

Status: Ready

Type:  Printrex 8200L/G [Dccumant and Markups ']
Print Range Preview: Composite

@al 85 k—

(©) Current view
Current page
Pages | 1
Subset: All pages inrange
Reverse pages
Page Handling
Copies: 1 B Collate

S
[] Auto-Rotate and Center

[]choose paper source by PDF page size

Use custom paper size when needed

Document: 8.5 x 54.3in
Paper: 8.5 x 11.0in

11

[ print to file

Cancel

Then press the “Advanced” button to change the [ Layaa | Peper/Cucley

paper handling.

In the advanced dialog change the “Paper Size” to "+~~~ Media Selection: Hesiysueight Preerium Grade Paper

“XL2-up to 600 ft.”

Then press the “Properties” button next to the printer
name to configure the additional printer settings.

In the Printrex properties dialog ensure that the “Paper
Source” is set to “Internal Roll or Stack”

%2 Printrex 820DL/G Document Properties @

Tray Selection

Paper Source: Internal Roll or Stack -

Advanced... |

Printrex 820DL/G Advanced Options @ s

i

= Printrex 820DL/G Advanced Document Settings -
-4 | Paper/Output
o Paper Size: XLB- up to 600 ft.
Copy Count: 1 Copy
:’;‘.--@ Document Options
Advanced Printing Features: Enabled
w Color Interpretation: Halftoned
« Halftone Pattern: Super Cell

=B 3 Printer Festures|

.

Top- of- Form Adjustment: Ne Adjustment

Print all Grays as Black?: No

B and W Threshold / Halftone Density: 0 - Typical
Print Intensity / Saturation Level: _No Adjustment
White Level ( Grayscale only ): No Adjustment
53 Linearity ( Grayscale only ): _MNo Adjustment
History Control Adjustment: Mo Adjustment
Start-of-Job Control: Mo Form Feed

End-of-Page Control: Contiguous

End-of-Job Control: Feed 1 inch

Print Speed: 2.00 inches per second -

[ ok ][ concel
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Change the “End-of-Page Control” to “Contiguous”

Change the “End-of-Job Control” to “Feed 1 inch”

Adobe Acrobat XI Replacement Printer Dialog

As of version 11 Adobe has decided to replace the  |F—— ———— 54
. . . . ) Printer: | Printrex 8200L/G - m Advanced Helg £
standard Microsoft Printer Dialog with it's own copme [T 2 i e e
Pages to Print Comments & Forms
creation. Please refer to the image for the proper LT

Surnmarize Comments.

. . . . ¢ pages [i- |
setting with this new dialog. Yo o e
Page Sizing & Handling (2
[ siee Y poster | [£] Multiple | 5] Bockist
C R
& Actual size
(™ Shrink oversized pages
" Custorn Scale: 0 %
I Choose paper source by POF page size
Onentation: 3
™ Auto porrait/landscape
& Partrait
( Landscape
B e
Pagel of 3
Page Setup. Print Cancel I

FoxIt PDF Reader

As an alternative to Adobe Acrobat XI we also recommend the freely available FoxIt PDF Reader
available at http://www.foxitsoftware.com Removing Adobe Acrobat XI will allow the use of the
standard Windows printer dialog.

Troubleshooting

Symptom: Rig WITS data is not showing up in the monitoring screen(s)
Check:
*  Ensure that a null modem cable is connected between the rig WITS computer and the Rig WITS
connector (port 1) on the serial port box
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e Check if the background processes are running
o Click on “System Utilities” at the top of the page System Information
then select the “System Info” tab Nachne Seral Number gonuron X7501
o If both processes are not running as shown on right Key Verson: 81
then reboot
o Also check the “System Log” information for any

emet Address: 72.26.17.166
Logging process: logger is running

glper process: helper is runnipg
Hamachi: logged in

mention of “illegal character received” or “hangup Adros: 2566170254
. . Nickname: rgonsuran-X750JA
signal received”. If so then: L rgonuron@polarsuidarce cam
= The null-modem serial cable is probably faulty Refresh | | Logout
=  The rig monitoring equipment is transmitting
garbage data
*  Check if the serial port is opened | mowits) Smistord

o Click on “Monitoring” then select the “Rig @
WITS(I)” tab Status: Open

o If the serial port is not opened as shown on
right then change both the USB cable and
the serial port box

(¢]

*  Perform self-test diagnostics as described in the section “Loopback Testing”
*  Change the null modem cable
*  Check with the rig monitoring company to verify that data is being sent out

NOTE: If none of the above resolves the problem then change out everything until it does start
working including:

*  Polaris computer

* USB cable to serial port box

* Serial port box

*  Null-modem cable between the serial port box and the rig monitoring computer

If you get to this point and it is still not showing any data then obviously the problem exists on the rig
monitoring company’s equipment. Contact the vendor and advise them of your diagnostic results
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Appendix
WITS ID’s Recognized from MWD Decoder

The program will attempt to identify incoming serial port data using the table below. For directional information such
as inclination, azimuth and dip angle, these are the IDs that will be used to find and auto-fill the survey form.

For all other data, this is only for the serial port monitor to provide a convenient description. These descriptions are
over-ridden by the configuration for each WITS ID defined by the user.

WITS ID Parameter WITS ID Parameter
0010 Pumps Up Time 0731 Total gravity field (Toltech)
0108 Bit depth 0732 Total magnetic field (Toltech)
0110 Hole depth 0733 Temperature (Toltech)

0112 Block position 0734 Battery voltage (Toltech)

0113 ROP 0735 Z axis peak vibration (GV4)
0117 WOB 0736 XY axis peak vibration (GV5)
0119 Rotary torque 0737 Z axis average vibration (GV6)
0120 Rotary speed 0738 XY axis average vibration (GV7)
0121 Pump pressure 0815 Resistivity 1

0122 Casing pressure 0816 Resistivity 1 (corrected)

0128 Flow out 0819 Resistivity 2

0130 Flow in 0820 Resistivity 2 (corrected)

0140 Total gas average 0824 Gamma (corrected)

0141 (Spare) - RSSI (Sharewell) 0823 Gamma (raw)

0142 (Spare) — Total gravity field (Sharewell) 0824 Gamma (corrected)

0143 (Spare) — Total magnetic field (Sharewell) 0835 Temperature

0144 (Spare) — Gap Impedance (Sharewell) 0836 Temperature

0145 (Spare) — Dip angle (Sharewell) 0921 Battery voltage (Keydrill)
0146 (Spare) - Vibration (Sharewell) 6410 Average confidence factor
0713 Inclination 6411 Average signal amplitude
0714 Azimuth 6412 Pumps Down Timer

0715 Azimuth 6413 Pumps Up Timer

0716 Magnetic tool face 6415 Waveform data (see below)
0717 Gravity tool face 6425 Decoder pressure

0718 Survey North/-South (NS) 8908 Temperature (Extreme)

0719 Survey East/-Wesst (EW) 8916 Magnetic toolface (Extreme)
0720 Survey Dogleg Severity (DLS) 8917 Gravity toolface (Extreme)
0723 Survey Section (VS) 9014 Dip angle (Extreme)

0725 Total magnetic field 9015 Toolface mode (Extreme)
0726 Total gravity field 9016 Total magnetic field (Extreme)
0728 Dip angle 9017 Total gravity field (Extreme)
0730 Dip angle (TolTech)

NOTE: 6415 (waveform data) is a comma-separated list of values that represent the waveform display shape. A typical report would appear as:
641512.5,10,6,3,7,0,5,2,12,8,14.0,18.2

Each report is received at regular intervals usually 1 per second. The number of CSV values is variable and each report is concatenated to the previous set
of data to form a longer waveform shape. The scaling of the values are arbitrary and the plot scale will auto-adjust to peak value of the data sets
accumulated.
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